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1
RECYCLABLE RUBBER SECUREMENT MAT
WITH SELF-PROVIDED INCLINE STOP

FIELD OF THE DISCLOSURE

This application is a continuation-in-part of U.S. applica-
tion Ser. No. 14/310,842, filed Jun. 20, 2014, which claims
priority to U.S. Provisional Application No. 61/838,136, filed
Jun. 21, 2013, each of which is incorporated herein by refer-
ence in its entirety for all purposes.

The invention relates to a securement mat and method of
installing said mat for protection of cargo in transit. More
particularly, the invention relates to a securement mat with a
self-provided incline stop. In preferred embodiments, the
securement mat comprises recycled rubber.

BACKGROUND

Protection of cargo during shipment has always been a
concern for the manufacturer of goods, the intended recipient
of goods, and the shipper of said goods. Damage caused to
cargo typically results in reduced worth for the product and, in
the case of significant damage, total financial loss is possible.
The manufacturer desires that its product reach its distributor
or customer in the safest and cheapest way possible. Efficient,
safe, and cheap shipping keeps the consumer price lower
because the manufacturer is able to pass the lower shipping
cost along to its customer. Damage to cargo typically arises
from movement or shifting of the cargo during transit. Herein,
shipment is typically by locomotive freight car (“boxcar”) or,
alternatively, by truck, airplane, marine vessels, and equiva-
lents.

To keep cargo from shifting during transit (i.e., to secure
the cargo), the accepted industry practice is to use wood
blocking and bracing systems, semi-permanently affixing the
blocking and bracing to at least the floor of the shipping
vessel. This may cause damage to the structure of the shipping
vessel and is a high-cost solution.

An alternative securement solution is to utilize securement
mats underneath the cargo, in particular, rubber mats such as
those manufactured by ECORE International of Lancaster,
Pa., such as the TransMat™. The TransMat is designed to
protect and cushion all types of cargo such as, but not limited
to chemicals, beverages, roll paper, case and canned goods,
which are susceptible to damage during transit. These rubber
mats provide good stability, are low-cost, and reusable.

However, while these types of mats provide a high coeffi-
cient of friction between the mat and the cargo load and
between the mat and the floor or lower surface of the shipping
vessel, the cargo, when sufficiently jostled, can still move
(i.e., shift within the shipping vessel). This movement can
cause damage to both the cargo and the shipping vessel.
Boxcar door and/or doorway damage has been one form of
damage while using the less expensive rubber mat secure-
ment solution. But boxcar door/doorway damage is by no
means the only type of damage that may occur.

One measure to protect the shipping vessel structures, is by
securing the securement mat edge closest to the door/door-
way with a piece of material (e.g., wood) as a doorway stop
protection. However, a need exists for an improved secure-
ment mat that provides superior movement protection, but
does not require extra labor steps to secure the mat.

SUMMARY

A securement mat is provided comprising a sheet of mate-
rial, for example granulated recycled rubber, having a length,
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2

a width, and a height (or thickness). The sheet includes a first
subsection comprising a main area and a boundary area. The
sheet also includes at least one second subsection. The total
area of the second subsection is less than the total area of the
first subsection. A notch is provided on each end of the first
fold boundary to facilitate folding of the second subsection
under the first subsection. The first subsection exhibits an
incline area with a peak in the boundary area by folding the
second subsection underneath the first subsection along a fold
boundary.

A method for installing the securement mat involves fold-
ing the second subsection underneath the first subsection,
along the fold boundary to form the incline area with a peak
in the boundary area of the first subsection. The incline inhib-
its aload placed thereon from migrating in the direction of the
incline. The method further may include positioning the
securement mat over a surface of a shipping vessel with the
edge including the fold boundary between the load and a
structure (e.g., boxcar door) to be protected.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A shows a locomotive freight or boxcar with a plu-
rality of cargo items;

FIG. 1B shows a typical cargo shipping arrangement of roll
papers held in place by an exemplary embodiment of the
invention;

FIG. 2A illustrates dimensions of an exemplary embodi-
ment of the invention;

FIG. 2B and 2C illustrate exemplary types of fold bound-
ary cuts;

FIG. 3A is a perspective photograph of an exemplary
embodiment of the invention;

FIG. 3B illustrates the exemplary embodiment of FIG. 3A
from a different perspective;

FIG. 4A is a side perspective of the embodiment in FIG.
3A;

FIG. 4B is a side perspective of yet another embodiment of
the invention;

FIG. 5 is a side perspective of still another embodiment of
the invention; and

FIGS. 6 A-6C are further illustrations showing three addi-
tional embodiments of the invention including more than one
edge with an incline.

FIG. 7 illustrates features of another embodiment of the
securement mat similar to the mat shown in FIG. 2A.

DETAILED DESCRIPTION

As shown in FIGS. 1A and 1B, cargo items 110 are packed
as tightly as possible within shipping vessels (e.g. a locomo-
tive boxcar 130) for efficiency and cost. However, this tight
packing also results in improved safety (for the cargo, vessel,
and any humans involved in the shipping) because the cargo
has less space in which it can move (i.e., shift) during transit.
One form of protection against damage to either the cargo or
the shipping vessel is a securement mat, generally discussed
above and detailed further below. In this regard, one or more
securement mats 120 are placed under some or all of the cargo
items 110. Other forms of protection, in addition to the
securement mat, may be provided. For example, corrugated
cardboard buffers 140 may be placed between the cargo items
110.

Intheillustrated examples of FIGS. 1A and 1B, while there
is concern over general damage to the boxcar, there is par-
ticular concern over damage to the boxcar door and/or door-
way, such that the securement mats 120 may be placed only in
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those areas. However, it will be understood that the secure-
ment mats 120 can be placed elsewhere to protect other items
or structures associated with the boxcars, such as the boxcar
walls.

In FIGS. 1A and 1B, the cargo items 110 are industrial size
rolls of paper. It should be understood, however, that the paper
rolls are but one example of cargo and that the present inven-
tion is not limited to any type of cargo. These rolls are very
heavy and if they shift and collide with the shipping vessel
structure, significant damage can occur. Despite the weight of
the cargo items 110, the items tend to migrate due to, for
example, vibrations of the shipping vessel. If the vibrations
are sufficient, cargo item 110 can effectively float above
securement mat 120, migrate, and collide with other cargo
items and shipping vessel structures, such as the boxcar 130
door.

To prevent or at least mitigate the aforementioned cargo
item migration, the securement mat 120 is configured to
exhibit an incline, along one or more of its edges, that pro-
vides buffer protection between the cargo 110 and a structure,
e.g., the boxcar door.

More specific details regarding the composition, features,
design, and function of the securement mat 120 will be
described with respect to FIGS. 2A-C, 3A-B, and 4.

FIG. 2A illustrates an exemplary layout of a single secure-
ment mat 120 according to one embodiment of the invention.
Securement mat 120 comprises a sheet of rubber or rubber-
like material 240. It should be noted, that while the exemplary
embodiment is described as comprising a sheet of rubber
material, this should not be considered as limiting. It is con-
templated that the securement mat 120 may comprise many
other materials. Said rubber material 240 may be comprised
of granulated recycled rubber material mixed with a binder
and then shaped into sheet form. A specific example of a sheet
of granulated rubber material 240 is the TransMat™
described above. U.S. Pat. No. RE41,945 generally discloses
material that would be suitable for the securement mat 120,
and is incorporated by reference herein in its entirety for all
purposes.

Sheet 240 has a length (“L”), a width (“W”), and a height

or thickness (“T”). The length of the sheet 240 can accom-
modate any range of product length; an exemplary length is
36-60 inches. The width of the sheet 240 can accommodate
any range of product width; an exemplary width is 24-48
inches. The thickness of the sheet 240 can accommodate any
range of product thickness; an exemplary thickness is 1-5
mm.
The sheet 240 is comprised of two sections: a first subsec-
tion 220 and a second subsection 210. The boundary between
the first 220 and second 210 subsections is defined by a fold
230. Fold 230 comprises a reduction of material along a path
to facilitate folding of the second subsection 210 underneath
the first subsection 220. Examples of the reduction of material
to form the fold 230 include the gradual thinning of the
material as shown in the profile FIG. 2B, or a grove cut in the
sheet 240 as shown in FIG. 2C. While these and similar types
of fold lines are envisioned by this invention, the preferred
embodiment is for the fold boundary to be comprised of a
perforation. Herein a perforation is an organized plurality of
individual perforations. With regard to the individual perfo-
rations, the invention contemplates individual perforations
which penetrate the entire thickness of the sheet 240 and also
individual perforations which do not penetrate all the way
through the sheet 240.

The first subsection 220 further comprises to two areas: a
boundary area 222 in close proximity to the fold boundary
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230 and along the fold boundary 230, and a main arca 224
comprising the remainder of the first subsection 220.

In one embodiment of the invention, the second subsection
210 shares two dimensions, for example width (W) and
height (T), with the first subsection 220. But the length (L) of
the second subsection 210 is significantly less than the length
(L) of the first subsection 220, as can be seen in FIG. 2. As
such, the surface area of the second subsection 210 is less that
the surface area of the first subsection 220. Preferably, the
length (L) of the second subsection 210 is 5-30% of the length
of'the first subsection 220. More preferably, the length (L) of
the second subsection 210 is 10-20% of the length of the first
subsection 220. And even more preferably, the length of the
second subsection 210 is 10-12% of the length of the first
subsection 220.

The fold boundary 230 defining the boundary between the
first 220 and second 210 subsections is located near one edge
of'the sheet 240 and designed to allow for easy folding of the
sheet of material 240 along the fold boundary 230, but resists
ripping. The fold boundary 230 is designed such that the
second subsection 210 will not detach from the first subsec-
tion 220 under typical operating conditions. In a preferred
embodiment, the fold boundary 230 consists of a plurality of
small slots arranged in a straight line across one entire dimen-
sion (e.g., width) of the sheet of granulated rubber material
240. The slots are preferably cut 100% through the sheet of
material 240, but may be cut to a depth less than 100% thereby
not fully penetrating the sheet 240. The ratio of the length of
each slot to the length of material 240 between the slots is
from 30%/70% to 90%/10%. More preferably, the ratio is
from 70%/30% to 80%/20%. And even more preferably, the
ratio is 75%/25%. This ratio is directly related to the tensile
strength ofthe sheet material 240. If the sheet 240 has a higher
tensile strength, the perforation ratio can be closer to 90%/
10% than 30%/70%. As the tensile strength of the sheet
material 240 is decreases the perforation ratio decreases.

As can be seen in FIGS. 3A and 4A, when the second
subsection 210 is folded, along the fold boundary 230, under-
neath the first subsection 220, an area of the first subsection
220 proximate the fold boundary 230 exhibits an incline
sloping upward away from the plane of the remainder of the
first subsection 220 (i.e., the main area 224). The area 2224
that exhibits the incline is within the area defined as the
boundary area 222. The remainder of the first subsection 220,
that is the portion which exhibits little or no incline or rise, is
defined as the main area 224. Similar to the second subsection
210, the boundary area 222 shares two dimensions, for
example width (W) and height (T), with the first subsection
220. But the length (L) of the boundary area 222 is less than
the length (L) of the first subsection 220. As such, the surface
area of the boundary area 222 is less that the surface area of
the first subsection 220. Preferably, the length of the boundary
area 222 is 5-40% of the length of the first subsection. More
preferably, the length of the boundary area 222 is 10-20% of
the length of the first subsection. And even more preferably,
the length of the boundary area 222 is 10-12% of the length of
the first subsection.

As can be seen in FIG. 3A and 3B, and more specifically in
FIG. 4, when the second subsection 210 is folded underneath
the first subsection 220, the peak 310 (and thus the inclined
area 222a) is formed in the boundary area 222 of the first
subsection 210. The main area 224 of the first subsection 220
remains disposed in the same plane or substantially in the
same plane as before the folding occurred (i.e., it remains flat
with respect to the peak 310 and inclined area 222a). While
not limited to such, the rise of peak 310 is typically between
1 and 4 times the thickness of the sheet 240. More typically,
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the peak 310 is around 2 times the thickness of the sheet 240.
For example, a 2 mm thick sheet 240 wherein the second
subsection 210 is folded underneath the first subsection 220
creates a4 mm peak 310 in the boundary area 222. Therise of
peak 310 with respect to the flat main area 224 defines the
slope of inclined area 222a.

In another embodiment shown in FIG. 4B, the fold bound-
ary 230 is such that the second subsection 210 folds fully
underneath the first subsection 220 such that the boundary
area 222 lies flat on top of the folded second subsection 210.
That is the peak 310 would not be at the apex of'a “bow” in the
boundary area, but would instead be located across the entire
surface area, or substantially the entire surface area, of the
boundary area 222 located above the folded underneath sec-
ond subsection 210. Accordingly, the inclined area 222a,
would be from the edge of this “double thick™ section until the
boundary area was flat on the surface (i.e., until the main area
224).

In another embodiment as shown in FIG. 5, should addi-
tional rise of peak 310 be desired, a second fold boundary 232
on the second subsection 210 may allow the second subsec-
tion 210 to be folded twice, such that the inclined area 222a
has apeak 310 of at least 2x what a single fold would provide.

As described earlier, while the typical mass of a load (e.g.,
cargo 110) in conjunction with the inherently high coefficient
of friction of sheet material 240 keeps the load fairly station-
ary, the load is capable of migrating from its initial position.
Peak 310 creates a raised buffer (i.e., inclined area 2224a) so
that even if aload (cargo 110) migrates on the securement mat
120, the load will be stopped from migration in the direction
of the peak 310. This allows for protection of structures
located in the direction of the peak 310. That is, the folded-
under second subsection 210 and subsequent incline in the
inclined area 222a of boundary area 222 of the first subsection
220, should be placed between the load 110 and the structure
to be protected from damage.

In another embodiment as shown in FIG. 6A, the sheet 240
may have at least one other fold boundary 234 disposed
similar to fold boundary 230 described herein, but located on
an opposite edge of the sheet 240. Such a configuration would
similarly have two boundary areas and after folding two sepa-
rate inclines on opposite ends of the sheet 240. Such a design
would inhibit a load from migrating in two opposing direc-
tions.

In still another embodiment as shown in FIG. 6B, the sheet
240 may have at least one other fold boundary 236 disposed
similar to fold boundary 230 described herein, but located on
an adjacent edge of the sheet 240. Such a configuration would
similarly have two boundary areas and after folding two sepa-
rate inclines on adjacent sides of the sheet 240. Such a design
would inhibit a load from migrating it two orthogonal direc-
tions. It should be noted that folds of adjacent sides may need
to have the corners manipulated to facilitate folding. An
exemplary, but not limiting, corning technique includes shap-
ing the ends at 45 degrees. Material variables such as thick-
ness may necessitate corner manipulation.

In yet another embodiment as shown in FIG. 6C, the sheet
240 may have a plurality of fold boundaries disposed similar
to fold boundary 230 described herein, but located on three or
more edges of the sheet 240. Such a configuration would have
up to four boundary areas and after folding up to four separate
inclines, one per side of the sheet 240. Such a design would
inhibit a load from migrating in up to four directions. It should
be noted that folds of adjacent sides may need to have the
corners manipulated to facilitate folding. An exemplary, but
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not limiting, corning technique includes shaping the ends at
45 degrees. Material variables such as thickness may neces-
sitate corner manipulation.

FIG. 7 illustrates a mat similar to the one shown in FIG. 2A.
In this alternative embodiment, a securement mat 720 com-
prises a pair of notches 710 cut into the sheet 240, one at each
end of the fold 230. These notches 710 allow for easier iden-
tification of the fold 230 (e.g., perforations) and therefore
further facilitate folding of one subsection underneath the
other subsection. If a particular mat is designed to have mul-
tiple folds, such as in FIGS. 5 and 6A-6C, each end of the fold
may be provided with a notch 710 to facilitate folding along
that section. Furthermore, notches may be used to ease fold-
ing of corners in mat embodiments which comprise folding of
adjacent sides, such as in FIGS. 6B and 6C. An exemplary
notch 710 is 2" (x1") in width (i.e., in the direction of the fold
230) and A" in length. However, the invention is not so
limited, and the notch width and length may be more or less
than the values above. In the preferred embodiment, the notch
710 is cut completely through the thickness of sheet 240.
However, the invention is not so limited, and the notch may
have a depth less than the thickness of the sheet 240.

The foregoing illustrates some of the possibilities for prac-
ticing the invention. Many other embodiments are possible
within the scope and spirit of the invention. It is, therefore,
intended that the foregoing description be regarded as illus-
trative rather than limiting, and that the scope of the invention
is given by the appended claims together with their full range
of equivalents.

I claim:

1. A securement mat, comprising:

a sheet of rubber having a length, a width, and a height, and
including a first subsection and a second subsection,
wherein an area of the second subsection is less than an
area of the first subsection;

a first fold boundary along the length or width of the sheet
and proximate to one edge of the sheet defining a bound-
ary between the first and second subsection;

and a notch on each end of the first fold boundary to
facilitate folding of the second subsection under the first
subsection, wherein the first subsection exhibits a first
incline by folding, along the first fold boundary, the
second subsection underneath the first subsection.

2. The securement mat of claim 1, wherein the first sub-

section further comprises:

a main area;

and a boundary area,

wherein when the second subsection is folded underneath
the first subsection, the boundary area comprises an
inclined area.

3. The securement mat of claim 2, wherein the main area
lies substantially flat on a surface and the slope of the inclined
area is defined by a peak which rises 1-4 times the thickness
of the sheet.

4. The securement mat of claim 1, wherein the first fold
boundary in the sheet of rubber comprises a plurality of first
slots connected by material and having a perforation ratio of
individual first slots to connection material which is propor-
tional to a tensile strength of the sheet of rubber.

5. The securement mat of claim 1, wherein the perforation
ratio is 75% to 25%.

6. The securement mat of claim 1, wherein the length of the
sheet is between 36-60 inches, the width of the sheet is
between 24-48 inches, and the height of the sheet is between
1-5 mm.

7. The securement mat of claim 1, wherein sheet of rubber
comprises granulated recycled rubber.
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8. A method for installing a securement mat comprising a
sheet of granulated recycled rubber having a length, a width,
and a height, and including a first fold boundary along the
entire length or width of the sheet and near one edge of the
sheet defining a boundary between a first subsection and a 5
second subsection, wherein an area of the second subsection
is less than an area of the first subsection, the method com-
prising:

folding the second subsection underneath the first subsec-
tion, along the first fold boundary to form a first incline 10
in the first subsection at one end of the securement mat,
wherein the incline inhibits a load placed on the secure-
ment mat from migrating in the direction of the incline;

and positioning the securement mat over a surface of a
shipping vessel with the edge including the first fold 15
boundary between the load and a structure to be pro-
tected.

9. The method of claim 8, wherein the length of the sheet of
granulated recycled rubber is between 36-60 inches, the
width of the sheet is between 24-48 inches, and the height of 20
the sheet is between 1-5 mm.

10. A securement mat, comprising:

a sheet of rubber having a length, a width, and a height, and
including a first subsection and a second subsection,
wherein an area of the second subsection is less than an 25
area of the first subsection;

and a first perforation along the length or width of the sheet
and proximate to one edge of the sheet defining a bound-
ary between the first and second subsection,

wherein the first subsection exhibits a first incline by fold- 30
ing, along the first perforation, the second subsection
underneath the first subsection.
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